Transport and function of cx26 mutants involved in skin and deafness disorders.
We examined the subcellular localization and function of several Cx26 mutants that exhibit both sensorineural deafness and various skin disease phenotypes. To facilitate these aims, all Cx26 mutants were tagged at the carboxyl-terminal with green fluorescent protein (GFP), which has previously been shown not to affect Cx26 transport, assembly or function. In this article we focus on two point mutations (R75W and DeltaE42) that occur in the first extracellular loop region of Cx26, a region hypothesized to be critical for correct hemichannel docking between contacting cells. In gap junctional intercellular communication (GJIC)-deficient HeLa cells, both R75W-GFP and DeltaE42-GFP were transported to the cell surface and assembled into gap junction-like structures. Neither R75W-GFP nor DeltaE42-GFP formed gap junctions that were permeable to Lucifer Yellow suggesting they are loss-of-function mutations. We also examined the phenotype of these two mutations in a rat epidermal keratinocyte (REK) cell line that is capable of undergoing differentiation. Using antibodies against several members of the connexin family reportedly expressed by epidermal keratinocytes, we found these cells endogenously expressed Cx43 and Cx26 but not Cx30, Cx32, or Cx37. When expressed in REK cells, similar to in HeLa cells, R75W-GFP and DeltaE42-GFP were assembled at the cell surface into structures that resembled gap junctions. Future experiments will examine the effect of the Cx26 mutants on the function and differentiation of these epidermal keratinocytes.